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AQUATIC  PLANT M ANAGEM ENT 
PLAN-E C HO LAK E  

PREPARED FOR THE ECHO LAKE ASSOCIATION 

INTRODUCTION  

In 2004, Eurasian Watermilfoil (EWM) was discovered near the Echo Lake boat landing. This resulted in the 

formation of the Echo Lake Association (ELA) to manage this new invasive within the lake. A whole-lake, 

point-intercept aquatic plant survey completed in 2007 by the Wisconsin Department of Natural Resources 

(WDNR) and a littoral zone mapping by Blue Water Science documented EWM in more than 40 acres of the 

lakeõs littoral zone (Figure 1). 

 

Figure 1: WDNR point-intercept survey (left) and Blue Water Science littoral zone mapping of EWM 

An Aquatic Plant Management (APM) Plan was written in 2007 by an individual working with the WDNR on 

behalf of the Echo Lake Association (ELA). The main EWM management goal in the 2007 APM Plan was to 

reduce annual management actions to <10 acres. In 2008, the ELA completed a small-scale herbicide 

application followed by a much larger herbicide application of 28 acres in 2009. The purpose of the large-

scale application in 2009 was to take out as much of the existing EWM as possible, leading to small-scale 

chemical treatments and physical removal as the main control method.  This management scenario worked 

and continues to work, with small-scale herbicide application of 5.2, 0.63, and 3.37 acres in 2010, 2011, and 

2012 respectively.  

In 2012, the ELA contracted with SEH Inc. to update the 2007 APM Plan. Having met the <10 acres 

annually set in the 2007 APM Plan, the 2012 APM Plan set a new goal of <2.0 acres of EWM management 

annually. 

To reach this level, the 2012 APM Plan established five goals to guide management. These goals were: 



 

12 | P a g e 
 

ü Protect, preserve, and enhance the native plant species community in and around the lake. 

ü Monitor and manage EWM and other AIS in and around the lake and adjacent wetlands. 

ü Prevent the introduction of new aquatic invasive species and the spread of EWM from the lake to 

other lakes by implementing monitoring, inspection and education programs. 

ü Educate and inform the lake community about the importance of aquatic plants in the lake 

ecosystem and about management alternatives and appropriate management actions. 

ü Develop a better understanding of the lakes and the factors affecting lake water quality through 

continued and expanded monitoring efforts. 

The goals, objectives, and actions in the 2012 APM Plan succeeded in meeting the ultimate goal of <2.0 acres 

annually. From 2013 through 2017, with the exception of 2014, the amount of EWM managed did not exceed 

2 acres. In both 2015 and 2016 the only physical removal was used to control EWM in the lake. In 2017, less 

than an acre of EWM was chemically treated, and in 2018 only 1.49 acres was chemically treated. 

2017 was the fifth year of management implementation for the 2012 APM Plan. So in 2017, the ELA 

received an AIS Education, Prevention, and Planning grant to repeat the whole-lake, point-intercept, aquatic 

plant survey and to rewrite 2012 APM Plan. This document is the updated APM Plan for Echo Lake covering 

management from 2020-2024. 
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ECHO  LAKE ASSOCIATION  

The Echo Lake Association (ELA) was formed around 2005 in response to finding EWM in the lake in 2004. 

Initially, its focus was on managing EWM only but has since expanded to include support for water quality 

testing, shoreland improvement, fish stocking, AIS education, and watercraft inspection through the Clean 

Boats, Clean Waters program. Membership has been fairly consistent since its formation with somewhere 

around 40 of the 70 plus property owners on the lake being members. The ELA holds its annual meeting on 

the Sunday of Memorial Day Weekend at the end of the Cul-de-sac on 16-1/2 Ave. During the meeting, the 

ELA Board updates the constituency on management issues, presents the budget, conducts an AIS 

identification demonstration, and conducts any other business that may need attending too. In 2019, 35 

people attended the meeting which is pretty consistent with past years. 

In addition to the annual meeting, the ELA Board meets at least two other times during the year, once in the 

spring and once in the fall. 
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PUBLIC PARTICIPATION  AND STAKEHOLDER INPUT  

A draft of the 2020-2024 APM Plan has been placed on the LEAPS project webpage at www.leapsllc.com for 

review by the ELA Constituency. The LEAPS webpage also has the results of the last whole-lake, point-

intercept survey, 2019 EWM management plans, and the WDNR permit for chemical treatment in 2019. 

Several ELA Board Members have had a chance to review the APM Plan and management recommendations 

made within it. Management actions in the APM Plan were presented to the ELA board in the fall of 2018. 

Its current status is considered in draft form waiting to be submitted to the WDNR for review and approval. 

 

http://www.leapsllc.com/
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OVERALL MANAGEMENT G OAL  

The overall management goal for Echo Lake is to maintain or enhance the quality and usability of the lake 
through AIS management, educational outreach, and shoreland best management practices. Aquatic plant 
management on Echo Lake will be focused on maintaining or reducing the level of EWM within the lake. 
Increasing the quality of the shoreland habitat and reduction of nutrient loading through property owner 
outreach and education is also a large part of this plan.   
 
IMPLEMENTATION GOALS  

The following is a list of goals defined in this Aquatic Plant Management Plan for Echo Lake. These can also 

be found in Appendix A along with the objectives and actions associated with each goal.  

Goal 1: Support and implement EWM management efforts that minimize negative impacts to the native plant 

communities 

Goal 2: AIS education and prevention 

Goal 3: Promote and support nearshore, riparian, and watershed best management practices that will 

improve fish and wildlife habitat, reduce runoff, and minimize nutrient loading into Echo Lake. 

Goal 4: Engage lake residents and visitors to be active lake stewards. 

Goal 5: Implement the Echo Lake Management Plan effectively and efficiently. 
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WISCONSIN AQUATIC PL ANT MANAGEMENT STRAT EGY 

The waters of Wisconsin belong to all people. Their management becomes a balancing act between the rights 
and demands of the public and those who own property on the waterõs edge. This legal tradition called the 
Public Trust Doctrine dates back hundreds of years in North America and thousands of years in Europe. Its 
basic philosophy with respect to the ownership of waters was adopted by the American colonies. The US 
Supreme Court has found that the people of each state hold the right to all their navigable waters for their 
common use, such as fishing, hunting, boating and the enjoyment of natural scenic beauty. 
 
The Public Trust Doctrine is the driving force behind all management in Wisconsin lakes. Protecting and 
maintaining that resource for all of Wisconsinõs people are at the top of the list in determining what is done 
and where. In addition to the Public Trust Doctrine, two other forces have converged that reflect Wisconsinõs 
changing attitudes toward aquatic plants. One is a growing realization of the importance of a strong, diverse 
community of aquatic plants in a healthy lake ecosystem. The other is a growing concern over the spread of 
Aquatic Invasive Species (AIS), such as Eurasian water milfoil (EWM). These two forces have been behind 
more recent changes in Wisconsinõs aquatic plant management laws and the evolution of stronger support for 
the control of invasive plants. 
 
To some, these two issues may seem in opposition, but on closer examination they actually strengthen the 
case for developing an APM Plans as part of a total lake management picture. Planning is a lot of work, but a 
sound plan can have long-term benefits for a lake and the community living on and using the lake. 
 
The impacts of humans on Wisconsinõs waters over the past five decades have caused public resource 
professionals in Wisconsin to evolve a certain philosophy toward aquatic plant management. This philosophy 
stems from the recognition that aquatic plants have value in the ecosystem, as well as from the awareness 
that, sometimes, excessive growth of aquatic plants can lessen our recreational opportunities and our aesthetic 
enjoyment of lakes. In balancing these, sometimes competing objectives, the Public Trust Doctrine requires 
that the Stateõs public resource professionals be responsible for the management of fish and wildlife resources 
and their sustainable use to benefit all Wisconsin citizens. Aquatic plants are recognized as a natural resource 
to protect, manage, and use wisely.  
 
Aquatic plant protection begins with human beings. We need to work to maintain good water quality and 
healthy native aquatic plant communities. The first step is to limit the amount of nutrients and sediment that 
enter the lake. There are other important ways to safeguard a lake's native aquatic plant community. They may 
include developing motor boat ordinances that prevent the destruction of native plant beds, limiting aquatic 
plant removal activities, designating certain plant beds as critical habitat sites and preventing the spread of 
non-native, invasive plants, such as EWM.  
 
If plant management is needed, it is usually in lakes that humans have significantly altered. If we discover how 
to live on lakes in harmony with natural environments and how to use aquatic plant management techniques 
that blend with natural processes rather than resist them, the forecast for healthy lake ecosystems looks 
bright. To assure no harm is done to the lake ecology, it is important that plant management is undertaken as 
part of a long range and holistic plan. 
 
In many cases, the development of long-term, integrated aquatic plant management strategies to identify 
important plant communities and manage nuisance aquatic plants in lakes, ponds or rivers is required by the 
State of Wisconsin. To promote the long-term sustainability of our lakes, the State of Wisconsin endorses the 
development of APMPs and supports that work through various grant programs.  
 
There are many techniques for the management of aquatic plants in Wisconsin. Often management may 
mean protecting desirable aquatic plants by selectively hand pulling the undesirable ones. Sometimes more 
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intensive management may be needed such as using harvesting equipment, herbicides or biological control 
agents. These methods require permits and extensive planning. 
 
While limited management on individual properties is generally permitted, it is widely accepted that a lake will 
be much better off if plants are considered on a whole lake scale. This is routinely accomplished by lake 
organizations or units of government charged with the stewardship of individual lakes. 
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LAKE CHARACTERISTICS    

In order to make recommendations for aquatic plant and lake management, basic information about the 

water body of concern is necessary. A basic understanding of physical characteristics including size and depth, 

critical habitat, water quality, water level, fisheries and wildlife, wetlands and soils is needed to make 

appropriate recommendations for improvement. 

PHYSICAL CHARACTERIS TICS 

Echo Lake is a 172 acre seepage lake in west central Barron County located in the Town of Almena.  The lake 

reaches its maximum depth of 41ft in the southeast corner of the central basin and has an average depth of 

20ft.  Bottom substrate is variable with sandy muck bottoms in most bays and rock/sand bars along most 

points and around the lakeõs islands (Figure 2).  

 

Figure 2: Lake depth and bottom substrate 

WATER QUALITY  

Water clarity and water chemistry are important indicators of water quality. Secchi disk readings of water 
clarity have been collected by Wisconsin Citizen Lake Monitoring Network (CLMN), formerly the Self-help 
Lake Monitoring Program, volunteers since 2004. The WDNR website indicates CLMN volunteers have 
collected water quality data from 2004-2017 with a few years lacking any or sufficient data, for Secchi readings 
of water clarity.  Lake levels have varied greatly from incredibly low in 2010 because of an extended drought 
period to incredibly high in 2017 due to several years of abnormally high precipitation (Figure 3).  
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Figure 3: Lake level comparison, 2010 and 2017 

The appearance of the water in the lake is predominately clear with a few murky readings. The color of the 
water ranged from blue to green to brown with green being the predominant reported coloration. Perception 
is based on a volunteersõ familiarity with lake conditions at any given time of year and was predominantly 
listed as being òbeautiful, could not be niceró or òvery minor aesthetic problemsó.  2012 was the only year 
that appears in the CLMN data where the lake appeared to be impaired by algae growth.  

WATER CLARITY 

Water clarity is a measurement of how deep sunlight can penetrate into the waters of a lake. It can be 
measured in a number of ways, the most common being an 8ó disk divided into four sections, two black and 
two white, lowered into the lake water from the surface by a rope marked in measurable increments (Figure 
4). The water clarity reading is the point at which the Secchi disk when lowered into the water can no longer 
be seen from the surface of the lake. Water color (like dark water stained by tannins from nearby bogs and 
wetlands), particles suspended in the water column (like sediment or algae), and weather conditions (cloudy, 
windy, or sunlight) can impact how far a Secchi disk can be seen down in the water. Some lakes have Secchi 
disk readings of water clarity of just a few inches, while other lakes have conditions that allow the Secchi disk 
to be seen for dozens of feet before it disappears from view. 
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Figure 4: Black and white Secchi disk 

 
Figure 5 shows the average summer (June-August) Secchi disk readings since CLMN began in 2004. In 2017, 
the average summer (June-Aug) Secchi disk reading for Echo Lake at the Deep Hole was 8.67 feet. The 
average for the Northwest Georegion was 8.1 feet putting Echo Lake just above average for the area. The 
Secchi readings have a fairly wide range from as low as 8.0 feet in 2012 up to 18.9 feet in 2010, but the trend 
line in Figure 5 shows a strong downward trend suggesting that overall water quality declined since 
monitoring first began.  
 
 

 
Figure 5: Average summer (June- August) Secchi disk readings at the Deep Hole 

 
Typically the summer (June-Aug) water was reported as CLEAR and GREEN. This suggests that the Secchi 
depth may be mostly impacted by algae. Algal blooms are generally considered to decrease the aesthetic 
appeal of a lake because people prefer clearer water to swim in and look at. However, the overall perception 



 

21 | P a g e 
 

of Echo Lake, as reported  by volunteers, is rarely considered negative with only 3 of the total 91 reports 
being ò5-Enjoyment substantially impaired (algae)ó while the rest are either ò1-beautiful, could not be niceró 
or ò2-very minor aesthetic problems.ó Algae are always present in a balanced lake ecosystem. They are the 
photosynthetic basis of the food web. Algae are eaten by zooplankton, which are in turn eaten by fish. 

TROPHIC STATE INDEX 

One of the most commonly used metrics of water quality is the trophic state of a lake. The trophic state is 

defined as the total load of biomass in a waterbody at any given time (Carlson & Simpson, 1996). To 

determine the trophic state of any given lake, the Tropic State Index (TSI) is generally used. This index uses 

the three main variables of Secchi depth, total phosphorus, and chlorophyll concentration. TSI values are 

technically limitless, but when applied, they almost always fall between 0 and 100. To make sense of these 

values, they are broken into different trophic states. The four main trophic states are oligotrophic (TSI<40), 

mesotrophic (TSI 40-50), eutrophic (TSI 50-70), and hypereutrophic (TSI>70) (Figure 6). Oligotrophic lakes 

are usually very clear, clean lakes with low nutrient levels. Mesotrophic lakes are moderately clear with some 

nutrients and more plants present within the system. Eutrophic lakes have excess nutrients that support a 

great deal of algae growth, and may have a large aquatic plant community. Hypereutrophic lakes are typically 

very green with dense algae and limited plant growth.  

 

 

Figure 6: Trophic status in lakes 

From 2004-2017, Echo Lake has bounced between being oligotrophic and mesotrophic depending on the 
year (Figure 7). Secchi depth data has been collected on a consistent basis since 2004. The Secchi depth TSI 
has varied from 34.9 in 2009 up to 47.5 in 2012. The overall average for Secchi TSI depth is 41.6 which 



 

22 | P a g e 
 

suggests a mesotrophic system that is bordering an oligotrophic state. Based on the Secchi depth data, Echo 
Lake is considered to be a mesotrophic lake which borders on oligotrophic conditions fairly regularly.  
 
Other chemical variables, most commonly total phosphorus and chlorophyll-a concentrations, are considered 
more accurate representations of the trophic state of a lake. With the exception of 2010, water chemistry data 
has been collected on a monthly basis during the summer since 2008. This includes chlorophyll-a 
concentrations and total phosphorus levels. This data shows annually higher TSI values than the Secchi data 
alone. The seasonal average for total phosphorus concentrations was 50 with a high of 53 in 2017 and a low 
of 48 in 2008. This suggests Echo Lake is on the border between a mesotrophic system and a eutrophic one. 
Chlorophyll values are generally considered the most accurate representation of a lakeõs trophic state because 
it is an indirect measurement of how much algae is present within the lake. In Echo Lake, the chlorophyll- a 
TSI values fall somewhere between the total phosphorus values and the Secchi values. The average seasonal 
TSI for chlorophyll-a was 45.9 with a high of 49.5 in 2012 and a low of 42.3 in 2009. This means Echo Lake 
is a fairly stable mesotrophic lake. Trend lines for total phosphorus and chlorophyll-a reflect a slight increase 
in concentration with total phosphorus increasing at a noticeably higher rate (Figure 7). Increasing 
phosphorus levels can be indicative of deteriorating water quality which may lead to increased levels of algae 
and visibly more green water. The direct and indirect sources of phosphorus in the lake have not been 
quantified, but future studies could do this.  
 

 

Figure 7: Average Seasonal Trophic State Index 

TEMPERATURE AND DISSOLVED OXYGEN 

Temperature and dissolved oxygen are important factors that influence aquatic organisms and nutrient 
availability in lakes. As temperature increases during the summer in deeper lakes, the colder water sinks to the 
bottom and the lake develops three distinct layers as shown in Figure 8. This process, called stratification, 
prevents mixing between the layers due to density differences which limits the transport of nutrients and 
dissolved oxygen between the upper and lower layers. In most lakes in Wisconsin that undergo stratification, 
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the whole lake mixes in the spring and fall when the water temperature is between 53 and 66°F, a process 
called overturn. Overturn begins when the surface water temperatures become colder and therefore denser 
causing that water to sink or fall through the water column. Below about 39°F, colder water becomes less 
dense and begins to rise through the water column. Water at the freezing point is the least dense which is why 
ice floats and warmer water is near the bottom (called inverse stratification) throughout the winter. 
 

 
Figure 8: Summer thermal stratification 

 
During the summer months, the upper warm layer, called the epilimnion, remains well oxygenated due to 
wind and wave action and photosynthesis. The middle layer, called the metalimnion or thermocline, is where 
changes in temperature and dissolved oxygen are greatest. This middle layer acts as a barrier that prevents 
warmer, oxygen rich waters in the upper layer from mixing with colder, deeper waters It is common for 
dissolved oxygen levels to be depleted in the lower layer, called the hypolimnion, as there is no source of new 
oxygen and the decomposition of organic matter consumes oxygen. 
 
A dissolved oxygen level of 2mg/l or less, called hypoxia, is an important criterion of sediment phosphorus 
release. When dissolved oxygen near the bottom is at 2mg/l or less the sediment-water interface is likely 
anoxic (no oxygen). This lack of oxygen causes the chemical bonds between phosphorus and the iron in the 
sediments to break which releases free phosphorus back into the water column. If the phosphorus released 
from sediments reaches the upper part of the lake through spring or fall overturn or when natural or human 
induced wave action mixes the lake, it can provide a significant internal source of phosphorus to fuel algae 
blooms. 
 
Echo Lake stratifies, at the deep hole, relatively late in the summer and remains stratified fairly late into the 

fall with several years having data that shows the lake remaining clearly stratified well into October. The 

thermocline at the Deep hole sets up at approximately 20-ft deep, so for a large portion of the season the 

hypolimnion (Figure 8) remains anoxic. 

FISHERIES AND WILDLI FE 

Echo Lake is considered a northern pike, largemouth bass, and panfish fishery.  WDNR Fish Managers 

report that the bass population has typically been strong with fish averaging 9 to 13 inches.  Northern pike 

are common but appear to have slow growth rates and populations fluctuate with lake level. Panfish are 

abundant with bluegill and black crappies present.  Yellow perch are present but in very low numbers.  

Historically, bluegills in Echo Lake have been slow-growing with an over-abundance of small, stunted fish.  

White suckers are present in low numbers, but rough fish like carp are not. 

Walleye fingerlings and fry have been introduced to Echo Lake numerous times since the 1940õs to increase 

predator fish in the lake.  More continuous stocking of walleyes began in the mid-eighties and continues in 

the current year. In the late eighties and early nineties stocking of larger walleye fingerlings helped to maintain 
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a moderately low population of walleyes in Echo Lake.  During this same time frame bluegill size and growth 

rates increased suggesting that walleye stocking to increase predation on smaller bluegills was having a 

positive effect on the lake.  Since then, only small walleye fingerlings in the 1-2 inch range have been stocked 

in the lake.  A WDNR baseline shocking survey in October of 2007 did not recover any walleyes even though 

over 37,000 fingerlings have been stocked since 2001.   

A 2007 WDNR Fisheries report suggested bluegill populations had reverted back to pre-nineties conditions 

of stunted, slow-growing fish.  The same report recommended that larger size walleyes be stocked in Echo 

Lake for several years in a row. The WDNR last stocked the lake in 2007 with the Walleye Club, which is not 

affiliated with the ELA, assuming that role in 2009. The Walleye Club has stocked between 1,000 and 4,400 

large fingerling walleye every year since 2009 except 2012. These larger fish likely have better survival rates in 

the lake. It is conceivable that the number of stunted bluegills in the lake would decrease and growth rates 

would increase with the introduction of larger fingerlings. There is currently no survey data to determine if 

the larger walleye fingerlings have been able to decrease the number of small panfish within Echo Lake, but 

the next WDNR fisheries survey is scheduled to occur in 2018. 

Historically, northern pike populations in Echo Lake seem to decline under low water conditions. Protection 

of shallow, weedy, spawning habitat around the lake is important if northern pike populations are to rebound 

naturally.  Since walleye do not appear to be naturally reproducing in the lake, protection of gravel beds 

specifically for this purpose is not required.   

Echo Lake is home to at least one pair of nesting loons and a pair of eagles. Beavers frequent the lake and 

usually maintain a hutch. Waterfowl may pass through but do not remain on the lake for any length of time.  

Bald eagles and spiny hornwort (an aquatic plant species of special concern in Wisconsin) are found within 

the immediate lake area. Echo Lake is classified as a òshallow, hard bottom, seepage lakeó making it a 

community of interest in Wisconsin. The Natural Heritage Inventory (NHI) database contains recent and 

historic observations of rare species and plant communities. These observations are current as of July 18, 

2017. Each species has a state status including Special Concern (SC), Threatened (THR) or Endangered 

(END). There are seven plant species: Long-stem water-wort, Robbinsõ spikerush, snail-seed pondweed, 

water-thread pondweed, spotted pondweed, Vaseyõs pondweed, Torreyõs bulrush; and four northern 

communities: (dry-mesic forest, mesic forest, sedge meadow, and wet forest) that have been documented in 

or near the Echo Lake watershed. The plant species are all aquatic plants, and three of these species (long-

stem waterwort, water-thread pondweed, and Vaseyõs pondweed) have been specifically identified in the lake 

during aquatic plant surveys.  
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WATERSHED CHARACTERI STICS 

The Echo Lake Watershed is one of several smaller watersheds which make up the larger Beaver Brook 

Watershed. The Beaver Brook Watershed is relatively small at 65 square miles (44,483 acres) and is located in 

southeastern Polk County extending into a portion of Barron County (Figure 9). It consists of 75 miles of 

streams and rivers, 1,801 acres of lakes and 5,965 acres of wetlands. The watershed is dominated by forest 

(31%), agriculture (26%) and grassland (22%) and is ranked high for nonpoint source (indirect pollution 

discharges) issues affecting streams and medium for nonpoint source issues affecting lakes and groundwater. 

Beaver Brook is a tributary to the Apple River below the Apple River Flowage. Streams in this watershed are 

impacted by agricultural land uses and may respond to nonpoint source pollution controls.  

  

 

Figure 9: Echo Lake Watershed (left) and Beaver Brook Watershed (right) 

The Echo Lake Watershed covers 2.54 square miles which accounts for approximately 4% of the entire 

Beaver Brook watershed. The land use within the Echo Lake Watershed is dramatically different than the 

land use throughout the entire watershed (Figure 10).79 % of the Echo Lake Watershed is covered by forest 

land with the next largest portion coming from wetlands. This is likely due to a large part of the watershed 

being covered by the Loon Lake Wildlife Area which has prevented this area from being developed or used 

for agriculture.  
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Figure 10: Land use in the Echo Lake Watershed 

 
SOILS 

Soils are classified into four main hydrologic soil groups (A, B, C, and D) to indicate their potential for 
producing runoff. Group A soils have a high infiltration rate which makes the potential amount of runoff 
very low. These soils are, generally very sandy and allow water to pass through unimpeded. Conversely, group 
D soils have a very low infiltration rate making their runoff potential fairly high. Group D soils are generally 
very dense with high amounts of organic material. This causes water to move slowly through group D soils 
often resulting in standing water on flat surfaces and flowing water over sloped surfaces. Group D soils are 
usually contained to wetland areas.  

There are also three sub groups (A/D, B/D, and C/D) these indicated the infiltration rate of the soils with 
respect to the water table. If the water table is high and blocking infiltration, these soils are considered to 
have a high runoff potential and placed into group D, but when the water table is lower, these soils are similar 
to the first grouping. The majority (79%) of the Echo Lake watershed fall into Group C soils. The remaining 
areas consist of 15% open water, 5% Group A/D, and 1% Group B soils (Figure 11). Group C soils usually 
have a fairly high amount of organic material which makes it easy for plant growth. However these soils also 
have a slow infiltration rate which makes for a high runoff potential when there is no buffer around the lake.  
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Figure 11: Hydrologic Soil Profile for Echo Lake Watershed 

WETLANDS  

A wetland is an area where water is at, near or above the land surface long enough to be capable of 
supporting aquatic or hydrophytic vegetation and which has soils indicative of wet conditions. Wetlands have 
many functions which benefit the ecosystem surrounding Echo Lake. Wetlands with a higher floral diversity 
of native species support a greater variety of native plants and are more likely to support regionally scarce 
plants and plant communities. Wetlands provide fish and wildlife habitat for feeding, breeding, resting, 
nesting, escape cover, travel corridors, spawning grounds for fish, and nurseries for mammals and waterfowl. 
 
Wetlands also provide flood protection within the landscape. Due to the dense vegetation and location within 
the landscape, wetlands are important for retaining stormwater from rain and melting snow moving towards 
surface waters and retaining floodwater from rising streams. This flood protection minimizes impacts to 
downstream areas. Wetlands provide water quality protection because wetland plants and soils have the 
capacity to store and filter pollutants ranging from pesticides to animal wastes. 
 
Wetlands also provide shoreline protection to Echo Lake by acting as buffers between land and water. They 
protect against erosion by absorbing the force of waves and currents and by anchoring sediments. This 
shoreline protection is important in waterways where boat traffic, water current, and wave action cause 
substantial damage to the shore. Wetlands also provide groundwater recharge and discharge by allowing the 
surface water to move into and out of the groundwater system. The filtering capacity of wetland plants and 
substrates help protect groundwater quality. Wetlands can also stabilize and maintain stream flows, especially 
during dry months. Aesthetics, recreation, education and science are also all services wetlands provide.  
 
There is a fair amount of wetland areas within the Echo Lake Watershed (Figure 12), but there are only two 
areas that border the lake. These areas are a large wetland complex along the northeast corner and a smaller 
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wetland complex along the southwest corner of the lake. These wetland areas, particularly the northeast one, 
help filter out nutrients from other areas of the watershed. The areas without wetlands are fairly developed 
with residential lots. With minimal wetland areas to protect the lake if property owners decide to remove the 
buffers that protect the lake, runoff containing nutrients, sediments, and other pollutants from rainfall and 
snowmelt will be able to enter the lake more readily. This can lead to a reduction in water quality. 
   

 
Figure 12: Wetlands within the Echo Lake Watershed 

COARSE WOODY HABITA T (WOLTER, 2012) 

Coarse woody habitat (CWH) in lakes is classified as trees, limbs, branches, roots, and wood fragments at 
least 4 inches in diameter that enter a lake by natural (beaver activity, toppling from ice, wind, or wave 
scouring) or human means (logging, intentional habitat improvement, flooding following dam construction). 
CWH in the littoral or near-shore zone serves many functions within a lake ecosystem including erosion 
control, as a carbon source, and as a surface for algal growth which is an important food base for aquatic 
macro invertebrates. Presence of CWH has also been shown to prevent suspension of sediments, thereby 
improving water clarity. CWH serves as important refuge, foraging, and spawning habitat for fish, aquatic 
invertebrates, turtles, birds, and other animals. The amount of littoral CWH occurring naturally in lakes is 
related to characteristics of riparian forests and likelihood of toppling. However, humans have also had a 
large impact on amounts of littoral CWH present in lakes through time. During the 1800õs the amount of 
CWH in northern lakes was increased beyond natural levels as a result of logging practices. But time changes 
in the logging industry and forest composition along with increasing shoreline development have led to 
reductions in CWH present in many northern Wisconsin lakes. 
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CWH is often removed by shoreline residents to improve aesthetics or select recreational opportunities 
(swimming and boating). Jennings et al. (2003) found a negative relationship between lakeshore development 
and the amount of CWH in northern Wisconsin lakes. Similarly, Christensen et al. (1996) found a negative 
correlation between density of cabins and CWH present in Wisconsin and Michigan lakes. While it is difficult 
to make precise determinations of natural densities of CWH in lakes it is believed that the value is likely on 
the scale of hundreds of logs per mile. The positive impact of CWH on fish communities have been well 
documented by researchers, making the loss of these habitats a critical concern. 
 
Fortunately, remediation of this habitat type is attainable on many waterbodies, particularly where private 
landowners and lake associations are willing to partner with county, state, and federal agencies. Large-scale 
CWH projects are currently being conducted by lake associations and local governments with assistance from 
the WDNR where hundreds of whole trees are added to the near-shore areas of lakes. For more information 
on this process visit: http://dnr.wi.gov/topic/fishing/outreach/fishsticks.html (last accessed on 1-4-2018). 
These types of projects are more formally called òtree dropsó but now are called òfish sticksó (Figure 13). 
 
 

 
Figure 13: Coarse woody habitat-Fishsticks projects 

 
In June of 2017, the ELA sponsored a shoreline survey which included an assessment of the woody debris 
surrounding the lake. In this survey, woody debris was considered to be in no more than 2-ft of water, at least 
5-ft long, and 4 inches in diameter. The survey only found 15 pieces of qualifying woody debris around the 
entire lake (Figure 14). The majority of the woody debris was found along the northwestern shoreline which 
has little development. Woody debris along the shoreline can help stabilize sediments, reduce the impact of 
wave action, and provide important habitat for fish, turtles, and birds. Fish sticks projects could have a 
positive impact on the lake as a whole and, if the ELA wishes to sponsor the grants, could be funded through 
the WDNR Healthy Lakes Initiative grant program.     
 

http://dnr.wi.gov/topic/fishing/outreach/fishsticks.html
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Figure 14: Woody debris within Echo Lake 

SHORELANDS  

How the shoreline of a lake is managed can have big impacts on the water quality and health of that lake. 
Natural shorelines prevent polluted runoff from entering lakes, help control flooding and erosion, provide 
fish and wildlife habitat, may make it harder for aquatic invasive species to establish themselves, muffle noise 
from watercraft, and preserve privacy and natural scenic beauty. Many of the values lake front property 
owners appreciate and enjoy about their properties - natural scenic beauty, tranquility, privacy, relaxation - are 
enhanced and preserved with good shoreland management. And healthy lakes with good water quality 
translate into healthy lake front property values. 
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Shorelands may look peaceful, but they are actually the hotbed of activity on a lake. 90% of all living things in 
lakes - from fish, to frogs, turtles, insects, birds, and other wildlife - are found along the shallow margins and 
shores. Many species rely on shorelands for all or part of their life cycles as a source for food, a place to sleep, 
cover from predators, and to raise their young. Shorelands and shallows are the spawning grounds for fish, 
nesting sites for birds, and where turtles lay their eggs. There can be as much as 500% more species diversity 
at the water's edge compared to adjoining uplands. 
 
Lakes are buffered by shorelands that extend into and away from the lake. These shoreland buffers include 
shallow waters with submerged plants (like coontail and pondweeds), the water's edge where fallen trees and 
emergent plants like rushes might be found, and upward onto the land where different layers of plants (low 
ground cover, shrubs, trees) may lead to the lake. A lake's littoral zone is a term used to describe the shallow 
water area where aquatic plants can grow because sunlight can penetrate to the lake bottom. Shallow lakes 
might be composed entirely of a littoral zone. In deeper lakes, plants are limited where they can grow by how 
deeply light can penetrate the water. 
 
Shorelands are critical to a lakeõs health. Activities such replacing natural vegetation with lawns, clearing brush 
and trees, importing sand to make artificial beaches, and installing structures such as piers, can cause water 
quality decline and change what species can survive in the lake. 

PROTECTING WATER QUALITY 

Shoreland buffers slow down rain and snow melt (runoff). Runoff can add nutrients, sediments, and other 
pollutants into lakes, causing water quality declines. Slowing down runoff will help water soak (infiltrate) into 
the ground. Water that soaks into the ground is less likely to damage lake quality and recharges groundwater 
that supplies water to many of Wisconsin's lakes. Slowing down runoff water also reduces flooding, and 
stabilizes stream flows and lake levels. 
 
Shoreland wetlands act like natural sponges trapping nutrients where nutrient-rich wetland sediments and 
soils support insects, frogs, and other small animals eaten by fish and wildlife.  
 
Shoreland forests act as filters, retainers, and suppliers of nutrients and organic material to lakes. The tree 
canopy, young trees, shrubs, and forest understory all intercept precipitation, slowing runoff, and contributing 
to water infiltration by keeping the soil's organic surface layer well-aerated and moist. Forests also slow down 
water flowing overland, often capturing its sediment load before it can enter a lake or stream. In watersheds 
with a significant proportion of forest cover, the erosive force of spring snow melts is reduced as snow in 
forests melts later than snow on open land, and melt water flowing into streams is more evenly distributed. 
Shoreland trees grow, mature, and eventually fall into lakes where they protect shorelines from erosion, and 
are an important source of nutrients, minerals and wildlife habitat. 

NATURAL SHORELANDS ROLE IN PREVENTING AQUATIC INVASIVE SPECIES  

In addition to removing essential habitat for fish and wildlife, clearing native plants from shorelines and 
shallow waters can open up opportunities for invasive species to take over. Like tilling a home garden to 
prepare it for seeding, clearing shoreland plants exposes bare earth and removes the existing competition (the 
cleared shoreland plants) from the area. Nature fills a vacuum. While the same native shoreland plants may 
recover and reclaim their old space, many invasive species possess "weedy" traits that enable them to quickly 
take advantage of new territory and out-compete natives. 
 
The act of weeding creates continual disturbance, which in turn benefits plants that behave like weeds. The 
modern day practice of mowing lawns is an example of keeping an ecosystem in a constant state of 
disturbance to the benefit of invasive species like turf grass, dandelions, and clover, all native to Europe. 
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Keeping shoreline intact is a good way to minimize disturbance and minimize opportunities for invasive 
species to gain a foothold. 

THREATS TO SHORELANDS 

When a landowner develops a waterfront lot, many changes may take place including the addition of 
driveways, houses, decks, garages, sheds, piers, rafts, wells, septic systems, lawns, sandy beaches and more 
(Figure 15). These changes typically result in the compaction of soil, the removal of trees and native plants, 
and the addition of impervious (hard) surfaces, all of which alter the path that precipitation/runoff  takes to 
the water. These changes can also harm important habitat for fish and wildlife, send more nutrients into the 
lake, and contribute to the decline of water quality. 
 

 
Figure 15: Changes caused by shoreland development (predevelopment-left, post-development right) 

Changing one waterfront lot in this fashion may not result in a measurable change in the water quality of the 
lake or stream. But cumulative effects when several or many lots are developed in a similar way can be 
enormous. A lakeõs response to stress depends on what condition the system is in to begin with, but bit by 
bit, the cumulative effects of each and every developed lake property reduces the ability of the shoreland to 
protect the lake. The good news is that there are proven shoreland best management practices that can 
minimize the negative impacts of shoreland development.  

SHORELAND PRESERVATION AND RESTORATION 

Native shoreland buffers on a given property can be maintained or preserved. Care can be taken to minimize 
disturbances to native shorelands when new development is contemplated. If a shoreline has already been 
altered, it can be restored. Shoreline restoration involves recreating buffer zones of natural plants and trees. 
Quality native shorelines can create higher property values, be more aesthetically pleasing, prevent the shore 
from eroding, and improve healthy fish and wildlife by providing habitat that supports the insects, 
invertebrates and amphibians which feed fish, birds and other creatures. Figure 16 shows the difference 
between a natural and unnatural shoreline adjacent to a lake home. More information about healthy 
shorelines can be found at the following website: http://wisconsinlakes.org/index.php/shorelands-a-shallows 
(last accessed 1-4-2018). 
 

http://wisconsinlakes.org/index.php/shorelands-a-shallows


 

33 | P a g e 
 

 
 

Figure 16: Healthy, AIS Resistant Shoreland (left) vs. Shoreland in Poor Condition 
 

ECHO LAKE SHORELAND HABITAT ASSESSMENT  

A shoreline habitat assessment survey completed in 2017 evaluated a 35-ft riparian area (from the waterline 

back inland for 35-ft) for each parcel surrounding Echo Lake. The parameters assessed included percentage 

of canopy cover, as well as the percentage of undisturbed vegetation and a summed percentage of ground 

covered by manicured lawn, impervious surfaces, and easily eroded surfaces such as exposed soil or shredded 

vegetation (pine needles, loose leaves, small branches, etc.) also known as duff. Additional consideration was 

given to the number of buildings present in the riparian zone and lawns that sloped directly to the lake. For 

each parameter that was considered, a value range was assigned to determine a color ranking. The color to be 

assigned and the value ranges associated with it for each parameter can be seen in Table 1. Values that fall 

within the red range were worth 2 points, values in the yellow range were worth 1 point, and values in the 

white range were not given any points. The points were then summed and the properties prioritized based on 

the point range for the entire lake. 

Table 1: Value ranges for color assignments of each parameter of concern. 

Parameter Red range (2 points) Yellow Range (1 Point) White (No points) 

Percent canopy cover 
 

0-33% 34-66% >66% 

Percent shrub and 
herbaceous (undisturbed) 

0-33% 34-66% >66% 

Percent lawn, impervious, 
and other surfaces 

>66% 34-66% 0-33% 

Number of buildings and 
other human structures 

>1 1 0 

Trail to lake 
 

N/A  1 (Present) 0 (Absent) 

Presence/ Absence of lawn 
or soil sloping to lake 

N/A  1 (Present) 0 (Absent) 

Presence/Absence of bare 
soil/sand deposits 

1 (Present) N/A  0 (Absent) 

Presence/ Absence of 
other runoff concerns 

1 (Present) N/A  0 (Absent) 
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To establish priority rankings for Echo Lake, it was important to consider the entire lake. The maximum 

possible score was 16 points, but the highest scoring parcel only scored 10 points. From here, four levels of 

concern were established: red, orange, yellow, and white. These colors correspond to the priority of concern.  

Red properties are of high concern, orange are moderate, yellow is low, and white parcels are of almost no 

concern. Table 2 and Figure 17 summarize the survey results for the entire lake. 

Table 2: Score ranges and priority rankings for the 87 parcels surrounding Echo Lake 

Color Overall Score Priority Number of Parcels 
 

Red 
 

8-10 Points High 14 
 

Orange 
 

6-7 Points Moderate 25 

Yellow 
 

3-5 Points Low 13 

White 
 

0-2 Points No Concern 35 

 

 

Figure 17: Priority Rankings for Parcels surrounding Echo Lake 
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The parcels were also given recommendations for how to improve the shoreland habitat. The 

recommendations were based on the WDNR Healthy Lake Initiative and included projects such as native 

plantings to provide buffer strips, installation of rain gardens, surface water runoff diversions, and infiltration 

trenches. These projects help increase quality shoreland habitat, reduce rainwater runoff, and help prevent the 

establishment of shoreland invasive species. All of the projects recommended are eligible for Healthy Lakes 

Grant funding through the WDNR if the ELA wants to sponsor some of these projects. 
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PAST AQUATIC PLANT MANAGE MENT  

When EWM was discovered in Echo Lake, management remained focused on the area near the boat landing 

for the first two years. In 2007, the original APM Plan expanded management to a larger scale. This began in 

2007 with a 5.9 acre treatment that included several different bays outside of the areas near the boat landing. 

This treatment was followed in 2008 with a 9.9 acre treatment scattered throughout various beds of EWM. 

The largest chemical treatment occurred in 2009 and covered 28.1 acres of the lake. Since the large-scale 

treatment in 2009, chemical treatment has been significantly smaller (Table 3). The small-scale treatments 

have generally used granular 2,4-D (Navigate) while the large-scale treatments have generally used liquid 2,4-

D.  

Table 3: EWM Treatment History 2005-2017 

Year Acreage Area Treated 

2005 0.95 Near Boat Landing 

2006 1.88 Near Boat Landing 

2007 5.90 SE, EC, WC and NW Bays 

2008 9.90 Scattered Throughout 

2009 28.10 NW Bay and Border of Majority of Central Basin 

2010 5.20 Primarily NW, SC, SW, and WC Bays 

2011 1.66 South-central and West-central Bays 

2012 3.37 Northwest and South-central Bays 

2013 1.43 Western Midlake Flat and East-central Bay 

2014 3.67 NW Bay and Many Small Beds around Central Basin 

2015 0 Manual Removal Only 

2016 0 Manual Removal Only 

2017 0.37 Northwest Corner of Northwest Boat Landing Bay 

Total Acres 62.43  

 

In addition to the annual herbicide application, there have been physical removal efforts by both rake and 

SCUBA divers on a regular basis. Overall, these efforts have been successful in reducing and maintaining a 

low EWM population. The 2014 and 2015 fall bed mapping surveys did not show any EWM within Echo 

Lake. This meant that there was no chemical treatment conducted in 2015 or 2016. In 2016, the fall bed 

mapping survey showed a single area of EWM totaling 0.32 acres east of the boat landing. This area was 

treated in June of 2017. In the 2017 fall bed mapping survey, no EWM was found in the area treated, but five 

different areas of EWM were found totaling over half an acre (Table 4).  
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Table 4: EWM bed size and description 2012-2017 

 

Despite the recent uptick in EWM, this is not unusual nor does it mean there is a need to completely change 

the management approach. Because EWM was present in almost the entire littoral zone in 2007, it can pop 

up basically anywhere within the lake. Overall the current approach of surveying and managing yearly has 

been able to keep EWM in check within the lake while causing little damage to the native plant communities.  
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AQUATIC PLANT SURVEY S 

Using a standard formula that takes into account the shoreline shape and distance, islands, water clarity, depth 
and total acreage, Jennifer Hauxwell (WDNR) generated a 599 point sampling grid for Echo Lake prior to the 
original 2007 WDNR survey. Using this same grid in 2012, Endangered Resource Services, LLC (ERS) 
conducted a warm water point-intercept survey in preparation for the 2013 revision of the original 2007 
Aquatic Plant Management Plan. In 2017, in preparation for the 2018 revision of the management plan and to 
compare how the lakeõs vegetation may have changed since the last point-intercept surveys,  the ELA and the 
WDNR authorized Curly-leaf pondweed (CLP) density and bed mapping surveys on June 23rd, and a full 
point-intercept survey for all aquatic plants on July 24, 27, 2017.   
 

 WARM-WATER FULL POINT -I N TERCEPT MACROPHYTE S URVEYS 

Warm-water point-intercept surveys were conducted in 2007, 2012, and 2017 in preparation for future 
management planning. Table 5 shows a brief comparison of summary statistics for all three surveys. The 
original 2007 survey was conducted by the WDNR while the ELA contracted with Endangered Resource 
Services, LLC (ERA) to complete the 2012 and 2017 warm-water point-intercept surveys as well as annual 
early season CLP and fall EWM surveys. 
 

Table 5: Comparison of Survey Statistics for 2007, 2012, and 2017 

Summary Statistics: 2007 2012 2017 

Total number of points sampled  428 581 599 

Total number of sites with vegetation 347 371 273 

Total number of sites shallower than the max. depth of plants 374 423 322 

Freq. of occurrence at sites shallower than max. depth of plants 92.78 87.71 84.78 

Simpson Diversity Index 0.81 0.90 0.90 

Maximum depth of plants (ft.)  21.5 22.5 19.5 

Mean depth of plants (ft.) 8.9 9.1 9.2 

Median depth of plants (ft.) 7.5 7.0 9.0 

Ave. number of all species per site (shallower than max depth) 1.88 2.11 2.00 

Ave. number of all species per site (veg. sites only) 2.03 2.41 2.36 

Ave. number of native species per site (shallower than max depth) 1.60 2.11 1.99 

Ave. number of native species per site  (sites with native veg. only) 1.73 2.41 2.34 

Species richness  23 45 38 

Species richness (including visuals) 28 47 39 

Species richness (including visuals and boat survey) 33 53 45 

Mean rake fullness (veg. sites only) 2.30 2.10 1.53 

 
In 2017, plant richness was relatively high with 38 species being found in the rake which jumped to 45 when 
including visuals and plants seen during the preliminary boat survey. This was down from 45 in the rake and 
53 totals in 2012. Along with the drop in overall richness, mean native species at sites with native vegetation 
fell from 2.41/site in 2012 to 2.34/site in 2017; although this was not a significant decline (p=0.35).  Visual 
analysis of the maps suggested most localized declines occurred in shallow shoreline areas.  Several other 
parts of the lake appeared to have generally increased in localized richness; especially in the northeast and 
southwest bays (Figure 18). It is likely that the significant change in lake levels was the primary cause for the 
changes seen in many areas.  
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Figure 18: Native Species Richness in 2012 and 2017 

In addition to a decrease in overall richness, there was a highly significant decline in total rake fullness 
(p<0.001) from a moderate 2.10 in 2012 to a low/moderate 1.52 in 2017. This decrease was shown to be a 
lakewide trend (Figure 19). As with the declines in richness, this decreased density could simply be due to 
plants struggling to adjust to the rapid changes in water depth and the accompanying loss of clarity caused by 
the rapid fluctuations in water levels. 
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Figure 19: Total Rake Fullness in 2012 and 2017 

Growth in 2017 was slightly skewed to deep water as the mean depth of 9.2ft was higher than the median of 
9.0ft.  The mean was similar to the 2012 survey (9.1ft), but the median was much higher (7.0ft in 2012) 
suggesting a shift in growth patterns.  Looking at the depths of plant coverage for the three surveys (Figure 
20) showed that the 2007 and 2012 surveys exhibited a bimodal (twin peak) distribution. In 2017, the entire 
graph demonstrated a shift of approximately 2-3ft to the right that mirrored the lakeõs rise in water.  The 
formerly diverse and nearly universal shoreline community in water <2ft was absent in 2017; apparently not 
having the ability to keep up with rapidly rising water levels.  In the 9-12ft range where most vascular plants 
disappeared in the past, surveyors found many pondweeds òhanging onó although they were visibly stressed 
with dead or dying leaves.  Areas deeper than 12ft were often devoid of any vegetation.  This was a dramatic 
difference from 2012 when the surveyors often found beds of Nitella that were several feet thick in a mat 
covering the bottom. 
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Figure 20: Plant Colonization Depth in 2007, 2012, and 2017 

The dramatic rise in lake levels also caused a notable reduction in the littoral area. In 2012, 371 of the 581, or 
64%, of the points surveyed contained vegetation this dropped to 273 of 599, or 46%, of the points surveyed 
in 2017 (Figure 21). This is a direct result of the rapidly fluctuating water levels within the lake. In 2012, 18 of 
the planned survey points were on dry land due to the extended drought. These points were again under 
water for the 2017 survey. The deep edges of the 2012 littoral zone were too deep and turbid to support 
plants in 2017.  
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Figure 21: Littoral Zone in 2012 and 2017 

Lakewide, 17 species showed significant changes in distribution from 2012 to 2017 (Figure 22). Common 
waterweed, nitella, needle spikerush, and waterwort all suffered highly significant declines; Pickerelweed and 
wool grass experienced moderately significant declines; and branched bur-reed, greater waterwort, and 
softstem bulrush showed significant declines. Conversely, fern pondweed, wild celery, northern naiad, Vaseyõs 
pondweed, creeping bladderwort, blunt-leaf pondweed, and water smartweed demonstrated highly significant 
increases; and common bladderwort saw a significant increase. 
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